Objective: To compare the characteristics and prognosis of patients with malignant (necrotizing) external otitis (MEO) with and without facial nerve palsy in today's era of third-generation antibiotics.
T
O OUR KNOWLEDGE, THE first comprehensive description of malignant (necrotizing) external otitis (MEO) was provided by Chandler 1 in 1968. Thereafter, studies showed that involvement of the cranial nerves, most often the facial nerve, is associated with advanced infection and a mortality rate of up to 50%. 2 The most common pathogen in MEO is Pseudomonas aeruginosa.
The treatment of MEO has evolved from surgery to aminoglycosides and semisynthetic penicillins to quinolones and thirdgeneration cephalosporins. However, to our knowledge there are no studies of the effect of this change on the prognosis of MEO with facial paralysis. The purpose of this study was to compare the characteristics and prognosis of patients with MEO with and without facial paralysis.
METHODS
Our departmental database was searched for all patients hospitalized with MEO between 1990 and 2004. The diagnosis of MEO was based on the following criteria: (1) external otitis not responsive to outpatient treatment for at least 1 week; (2) clinical findings of severe otalgia, edema, and exudates of the external ear canal and/or granulation tissue at the external ear canal; (3) positive findings on bone scan (technetium with or without gallium) or evidence of bone destruction on computed tomography; (4) histologic exclusion of other causes of external otitis such as tumors and cholesteatoma; and (5) microabscess on pathology specimens obtained at surgery, if performed. Malignant external otitis was diagnosed either when all of these criteria were fulfilled or when 1 criterion was not fulfilled but the disease failed to improve after 1 week of extensive local therapy and treatment with intravenous antibiotics.
The patients were divided for comparison into those with facial nerve involvement (Fϩ), and those with normal facial nerve function (F−). Data on background and disease characteristics, treatment, and outcome were collected from the files.
Pearson correlation coefficient (r) and the significance for it (P value) were calculated between the variables. Continuous variables are reported as mean±SD. To analyze statistically significant differences in the distribution of the categorical variables between the 2 groups, a 2 or Fisher exact test was performed, as ap-propriate. We used the product-limit method (Kaplan-Meier estimate) to evaluate survival and log-rank test to compare survival curves between the 2 groups. P values less than or equal to .05 were considered statistically significant.
RESULTS
Forty-eight patients with MEO were identified, including 31 men and 17 women ( Table 1) . Facial paralysis was detected in 7 patients at presentation and developed during hospitalization in 1 patient (Fϩ group). The remaining patients (n = 40) were categorized as F−. Average age at diagnosis was 78 years in the Fϩ group and 71 years in the F− group. The most common comorbidity was diabetes (Table 1) . Older age was related to a higher occurrence of diabetes and chronic renal failure in both groups (P =.02 and P = .05, respectively). The duration of patient complaints prior to hospitalization was 65 days in the Fϩ group and 53 days in the F− group. The difference was not significant (P = .79). Clinical examination revealed edema of the ear canal in 7 patients (88%) in the Fϩ group and 29 patients (73%) in the F− group, and granulation tissue in 6 patients (75%) and 32 patients (80%), respectively. Average erythrocyte sedimentation rate was 77 mm/h in the Fϩ group and 70 mm/h in the F− group.
Bone scan findings were positive in all patients with facial nerve involvement and in 34 patients with normal facial nerve function. There was a positive correlation between presence of ear canal edema and a positive bone scan finding (P = .01).
Computed tomography was performed in 7 patients in the Fϩ group and 22 patients in the F− group. Evidence of canal bone destruction and of mastoid, temporomandibular joint, parapharyngeal, or nasopharyngeal involvement was found in several patients ( Table 2) . However, only mastoid involvement was significantly more common in the patients with facial paralysis (P=.03). Computed tomography findings of nasopharyngeal involvement (P=.004), bone involvement (P=.04), and temporomandibular joint involvement (P = .07) were correlated with a higher erythrocyte sedimentation rate. Bone involvement was also significantly correlated with a finding of granulation tissue (P =.02).
In-hospital management included local and systemic antibiotics. Ceftazidime was given intravenously to 6 patients in the Fϩ group and 29 in the F− group. The other patients were treated parenterally with quinolones (except for 1 patient in the Fϩ group who was treated with intravenous voriconazole and 2 patients in the F− group who were treated with intravenous vancomycin) on the basis of the tissue culture results. All patients were treated with antibiotics for at least 6 weeks. When clinical findings demonstrated recovery, treatment was stopped, and a gallium scan was performed a week later. Negative findings on the gallium scan proved complete recovery. For patients who did not improve after 3 weeks of intravenous antibiotic treatment, surgery was considered.
Conservative treatment did not provide adequate response in 13 patients, and so they underwent surgical debridement. This included 4 patients in the Fϩ group and 9 in the F− group. In addition, 2 of 4 Fϩ patients and 3 of 9 F− patients underwent canal wall down mastoidectomy.
Median follow-up time was 10 months (range, 3.6-179 months) in the Fϩ group and 25 months (range, 0.6-144 months) in the F− group. During follow-up, 1 patient in the Fϩ group (13%) and 18 patients in the F− group (45%) died. However, comparison of the survival curves yielded no statistically significant difference between the 2 groups. However, power analysis yielded a value of 60% for this study sample. Factors found to be correlated with low survival were presence of ischemic heart disease (P=.07), history of cerebrovascular accident (P=.06), high erythrocyte sedimentation rate (P = .05), and nasopharyngeal involvement on computed tomography scan (P =.04).
COMMENT
Malignant external otitis is a severe infection of the external ear canal that spreads through the canal into neighboring tissues. Cartilage, bone, nerves, blood vessels, and adjacent organs may be affected. The most serious complication is skull base osteomyelitis with involvement of vital structures. Progression of the infection has been associated with multiple cranial nerve neuropathies, predominantly facial nerve neuropathy. [1] [2] [3] [4] The inflammatory process apparently interferes with the conductive abilities of the facial nerve, 5, 6 and in severe cases, the integrity of the nerve itself may be completely disrupted, with replacement by granulation tissue. Therefore, facial nerve decompression will not restore normal facial nerve function. Facial nerve involvement is reportedly associated with a mortality rate of up to 50%. [1] [2] [3] [4] [5] In 1985, Corey et al 7 reviewed the findings of 83 patients with MEO reported in the literature up to that time. Fifty-eight had facial paralysis (70%). The paralysis presented relatively late in the course of the disease (after 2 months) and indicated advancement of the disease process. However, it did not clearly worsen outcome.
In the present series of patients with MEO, we did not find a statistically significant difference between patients with and without facial nerve involvement in terms of age, comorbidities, duration of complaints, physical findings, erythrocyte sedimentation rate, or bone scan findings. In the group as a whole, however, older age was correlated with diabetes and chronic renal failure but, surprisingly, not significantly with survival. Ischemic heart disease and a history of cerebrovascular accident were correlated with lower survival rates. Elevated erythrocyte sedimentation rate was correlated with advanced disease findings on computed tomography (bone, nasopharyngeal, and temporomandibular joint involvement) and poorer survival.
Computed tomography in the patients with facial paralysis showed significantly more frequent involvement of the mastoid in addition to relatively more frequent involvement of the parapharyngeal space and nasopharynx. These findings provide an anatomic confirmation that facial nerve involvement is indeed a sign of disease progression, and they might explain its underlying mechanism, via either the mastoid or an extracranial route. This relationship is also supported by the significant correlation of nasopharyngeal involvement with decreased survival (in both groups).
Our study was limited by the small sample size. Nevertheless, to the best of our knowledge, this is the largest series of patients with MEO in terms of facial paralysis reported since the introduction of newer antibiotic treatments for the disease. When overall survival rates were compared between the groups, no statistically significant difference was found. This suggests that although facial nerve involvement is a sign of disease progression, current antibiotic therapy is apparently sufficient for good recovery, similar to that in patients with MEO and normal facial nerve function. Facial paralysis by itself does not seem to be an adverse prognostic factor in MEO. 
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